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The LASL Exjerimental Fnzincorod Woaote Foraed Yacilaty 10 oot
o the Notionnt Low-loved Wooto Maoroserens Troeogs er St Tow= 1o
Fortal Teochneloay. Tt i o oot dac:
v obtairncd on thy procerers thot occur o rhallow=loand Larand
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opcrations and where new concorptr fer sl aw=Tan b b oriat ocar b
terted on arn accclorated basas Cnoan it raate OOl s e parye

of thic paprt ir to procent rone of the factor: conrpione g the
decian of the fac.lity and Lo precernt aprolarnanary derepis tioen
experimente that arr initially plannrd, Thar will b done by
diccurcing warte ranagrment philocophice, the purperos of the fact-
1ty in the context of the wacte managoment ohile:oply for the
facility, and the derign conciderations, and hy deveribina  the
exprrimente dnitially planned for incluaricn in the facilrey, and the
farility sitc.

WASTL MANAGEMDNT PHILOSOPHIEY

For properly operated (o rurtace rpcllo, ne brobhern pachan o,
and proper adminictrative control:) low-lewo b wo te beivaad fasila-
ticr, the pricary modor of tadicactive contos noten Love e
throaal, leactans and trancport of radionaclide s by owater wed byt
relearc of radioactive qore: to the atmee e ' P Tow:
level radioactive warte hurial citer may alt o contorn hoeardg e -
terials, they murt alee b oderigrned ang enarnes ped Lo ey nt the
creapre of Lthore compevp ity fnteo the envioronranty ey boaoa: e owi !l
v on the problem: arcosiated witho the artoratien and o b b
reloeare of  contaminated colntion:  fror the facality inte nded e
totain and control the wart o, The oo bationn oty at e tper



interactions of infiltrating watcr with the wartc, or they may be part
of the warter.

Warte mar.agement philosophice can bc exprceeed in twe wayr:
£alve the probdem once it happenz, or prevert the protlem in the firse
Flace.  fince the parpose of the experimental waste burial facility ic
to demonrctrate and substantiatce new techniguee, the warte manaacmert
Fialezophy adopted ic based on preventing probleme rather thar.
fclving them. Three general wartc management philocophics, exprecses
11, termr of prcvention rather than correction, arc outlined in

Talic 1.

The guarantced 100% safc philocophy ir unrczlictic fror a tecl-
nical and cost viewpoint, but may have somc political aévantaacce.
Flanncd dispersion, from a gencral political point of view, is prob-
3l v net acceptatle. However, this ic a viable alternative if die-
i1~ can result in a concentration level that i innocou:.,
fravr=cf-the-art containment ir probat 1y the be-t ateroach fror ail

Tar i To WASTL MANAGEMINT PHILCSOTHILS
GUALALITREED 100%Y SATL

Fotineer the warte dirjers? facility oo that watrr camnsd
teach the emplaced warte, thercdly climinating the poria-
t-ility of contaminantr bwire rabidlized, Water froer the
wart. draradation or liquide contoined irn the wastr tht
atr through the packaaing and other prowntavwyy ren-ari
w:ll br channcled, ccllected and parrcave iy treatesd,

CUATE=-OU=THI=ART CONTAINMELT COMBINED WITH ENGINEERID CHANNEL -
155 0 TH! EFTLUENT

Reccanize that some water is going to get into the burial
pit o1 that thcre it aerina to v somr lcakaae {ror liguid
waster. Derign the pit ro that intiltrating water ir di-
virted and collected Ixfore it can rcach the erjlaced
warter, Ar a backup, and te manaac licaaid: in ot qome et
in the warte, cnairect the ryctor rothat if any doachate o
cifluent i formed, it can v collected and proegerly
treated witi a parsive eyrteor,

G O LLED DLEPRRTTOY

Provide: epecifie aceor: channe Ie for the o watep o b
contaminant: are mel cTaeed and divperred dnoo o eetpc Yl
ratte . Ligquad war b foars Gt presont, thear s i o
10 contrelled cinilar by,



viewpoints. It is the most honcst approach becausc it i¢ prokably ir-

tsible to guarantee 100% containment or absolute isclation fror
water. With an understanding of the procecsces that occur in morili-
zation and migration of contaminants, based on gquantitative expcri-
mental resultes, this approach can also be madc politically accept-
able. State-of-the-art containment combincd with enginccred chan-
neling of the discharge ic the wacste management philosophy to be uscd
in the decign of the experimental engincecred wacte burial facility.,

In discuscing wastc management philocophies we muct al:o con-
sider the poscible intrucion of plante and animals into the buricd
waste after clocurc with the reculting mobilization or trantspert of
contaminante out of the dicposal arca into the environment. 1In thic
situation wc must considcr two alternativs waste managcement philoc-
ophies, guarantced 100% safe from plant and animal intrusion or
state-of-the-art closure with detailed monitorina to detect in-
trucior.. Again, in thir cacse, state-of-thc-art closure ic the phi-
losophy adoptcd becausc the guaranteed 1003 safc wantc manaacment
philoscphy it not rcelicstic from either a techrical or corr view-
point.

PURPOSES OF THLE EXFERIMENTAL ENGINECRID WASTE BURIAL FACILITY

Stote-of-the=-art containment corlincd with encincered channel-
inc of the discharac can only be succercful if cnougl expu rirentad
rcrulte are available that the waste dirpocal facilisy can br cor-
ctructed in a corpletcly enaineecred environment. The exprerimentes to
bc donc in thirs facility will provide thic collcction of duto.

To clarify the purposcs of the facility thc concept of o cor-
pletely engineered environment must be expanded a little. In an en-
ginccred environment, data on migration and mobilization «f contari-
nants, interaction of the contaminants with the fill material, water
infiltration through the cap system, and through the disposal facil-
ity walle or liner sycstemr, leakagce rates from enagincered containerre,
and the gencral chemictry and hvdrology of the syrten arce uccd to
decign the waste disposal facility so that liquid movermont con bx
predicted, and so that the amount and comporition of any lcachaty o1
liquid in the system if known. Any liquid formed will he pareive dy
treated to minimizr releasnc to the environment.  For a woite manaa -
ment phrlosephy of controlled r1eleanc, in addition to the aboeve, tns
releanse rate and the comporition of the relcaced materia?l witl b
controlled,

A cumnary of the acnceral purpoces of the expe timental enainect . d
warte burial facility irgiven in Table 11,0 Thie lict cover: the full
tangs of experinente that ate necesrary if future challow-tand barial
facilitier ate to b conntructed in a coppletoly engince rod environ-
ment . The emphads ie ic to obtain exporimental resalte that can b oured



Tallc 1I. GENERAL PURPOSES OF EXPERIMLNTAL WASTE BUTNIAL
FACILITY

TE=T METHOCDS FOR CONSTEUCTING AND OPERATING WASTE DISICSAL
FACILITIES

Dctermine need for lincre.

Evaluate burial pit lincr systceme, if needcc.
Evaluatce burial plt cap systcmr.

Evaluate backfill matcriale.

Evaluate burial pit drain sycterc,

DTWT LOF AND TEST MONITORING SYSTLME TO MEASURET BURIAL TIT
FLFIORMANCE

Mcacure infiltration ratc of water into the burial rit.
Mcarcrc leach ratc and lcaclhiate comporitern in burizl pit.
M-acsurc watecr and lcachatc meveront ocut of the burial pit.
M~rmitor heat flow into and out of the burial pit.

Mo arurc evaporation and trancpiraticorn of watcer.

CONTRCD CLIMATIC CONDITIONS AT THE BURILL P17

DITERMINI ETFECT OF E10LOGICAI ACTINVITY O MATHRIAD O TR

I T BUFIAL FIT

DUTIRNTNT SCALING FASTGES To LD U8YT I B IAl TID Tycien

LVALUATE BIO-OARRICKRS

CVAL VAT RRID STITE CLOSURDIT PROCEDURNY

EVALUOATE REMEDIAL ACTION PROCEDURLES I'OK ARKID SITL:
ir. the desian of futurc low-lcvel warte dirporal facilivde: . 1r ai-
ditic:n, thr experimental reculte can bv ured to validaty modolr toe:
jredictina lona=term e havier of the facilitirs and will therotore b

ure f0) in convincing the pulilic about the rafety of the factity and

de cian,

DULCTC ColGTDREERTIONT

The  cxprrimonte outlined in Tal e 11 dnvelve b )

(AN

1
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chierocal, meohaniical, and baolanical factor: . o order et
thero varioar factor: dn the expordmonts and to extrabcloate e os-
prrarental reraltr te actull facibitie s, oxpe rinente ot Yuopr-

ferme oo rerroral dattorent reale:



Three general scalecs have beecn choser. for experiments in thirc
facility: 1is>lated variable expcrimecnts, irtermcéiate scale experi-
ments, and integrated expcriments. The isolated variable experiments
will be performed in caicsons or lyeimetere, which will bc more
completely described in thc scction orn the initial experiments. Tl
internediatc scale expcriments will bc performed in expecrimerntal
burial pits about 15 feet on a side and of variable depth. The
integrated experiments will bc performed in burial pitc with dimcn-
sions typical of thosc encountered in ccmmercial low-level radio-
active waste disposal facilities.

Althcugh the isolated variable experiments arc quite cherical in
nature, the intcrmcdiate scale experiments arc deciancd to provide
information on mechanical cffecte and a corbination of mechanicel and
chemical effects. The leachate-liner-fill interactionc arc¢ both
mechanical and chemical, while the gas channelina and collection and
the burial pit drainagc £ystems arc more mechanical. The intcarated
cxperiments will addreses such larac scale mechanical protlernrs ar pit
settlement, cap cracking, ané the cffecte of the pit fillina
ofperation ana backfilling and cappina on thec liner and drain syctemr.

Another important factor in thce deccigrn concideration: ir the
deccired capability of accclcrated tectina of the experimental cyete:
pirformance.  fince the majeority of the problens reculer fror inter-

actions of the sycter with watcr, accelerated tecting witl be done by
adding crtra water to the eyrterm, Thic will alre alve inferoaticon on
the time dependence of weatherina phenorena which will aszzain b
urcful te scbrrtarntiate modele for shallow-lond Larial oy trr .

INITIAL EXPERIMENTS PLANVED FOR THE PACILITY

The range of expcriments posritle in the LATI Exjetrimental Lt.-
ginccred Warcte Burial Facility and an indication of an approjtiate
scale for thesc experiments have been presented in Talle 11 and the
text. Given the large number of materials and configurationr poc-
sible for these experimenrts, the difficult tork ir relecting th
experimentir to e donc and the ordet it whach they chould be dene,  In
our carec, spreilic requirtements of the National Low-Ievel Warte
Management Proyran on Shellow=Land Bara o) Teechnoloay have made the
choice ecarier. Initia) exprriment will be in the arcar of riaration
barricre, remedial action testinag, aryd cate Cloraio, and bior viiea
intruricn barricr:

Migration barricr: oo bBothoworor o an! radios o Vide transy oot
will be evaluated dn dcolated varta! booexivriment: . The i ot
variabde studicrs will be porformed dn exprritnt cluctor:s, cocobh o
which conricts of mix exjoramend o e nr clurtored aroaied o ce s
tral accentr and inrtrument carrrone Theoanstruie ntoand acee o ca -
rone wWill be oaboat 9 to Jo 1 (abeit Uy g diare ter and deop e noaah



for the experiment being performed. The expcriment caissonf can be
any size up to the samc sizc ac thc central caicscor or can be larger
if used in place of two smallcr caicsons. The accesc caisron will
allow samplec ro bc taken in a2 horizontal direction ir any of the
expcrimental cairsfone at any clevation without dicturking the surfacc
of the caisson or allowing vertical accers by water to the pacring
material.

The uese of multiple expcrimental caircone arouné a certral in-
strument and accees caiscon will allow a larac nurmbiwr of ccparatr
experiments per unit. The caiccon providee isclation of the ¢xperi-
mcr.tal areas and also prevente the horizontal influx of watcr, allow-
ing more preciec control of the environment ir cacth of the cexjwri-
mcntal areacs. Different typece of {ill moterials car b uced ir thos<
caissons. The experiment cluster described herc ic a modification of
a ririlar design by Phillips et al.3

Barcd or previous work on thir prograr,4'5'c the mort proricing
candidatc natural barrie: materials for water ané radionuclidc migro-
tion will be chiosen for tcctina. A lincr of thic choscern rpatcrici wiil
bc piaced in a cairson and thern backfilled. Arjreoprinte trace:
matcrialr will be placed in the fill materiale. Sufficirnt artifi-
cial rainfall will tk apyplicd te the caircor to molilize the tracer
ond trancpert thes to the fill=lincr inverface. The retarding cffr e
cf the lincr ratersal on water and radionucide trancport thr-aal the
lirer will be mearured.  Ar many differcornt lirned matvraals ot the
buda bt of the prograr allows will Iwv trreed,

Moritoring methods will include e@amra protes e RmeLzare th
movement of the tracer material, ncatron prode: te mesr e the e -
rent of water andependent of the traccr. and temperatire aned b de
denaty measurenente,  In addition, ramjles of leachate rolation will
be collected with }-rous cupr.

The remedial action terting exprriretite are de rianed to provids
colutions to percible prob-len: that miaht occar in a cloied ehliowe
land burial facility in an arid environment. The:o prosler. e b
curface water infiltration, rvurface ecror ol by windd o1 water, ¢ -
tarinant yptake by plante and aniral: , and upward miarstior of 1al; .-
paclicde s de Lo medrture eyeitng,

Several confiaquration: of antearated cap evcter o owiil o beocoes
rtructed and tertad, Theoo intearated cap eviter Wil b orgteg-
functional and will be e daned to provent wator antaltrat ien, poor
intiltration, and wind and water crecton, Mograrere it will beopod
on the experiment: oo that the reason: for the ruece s o tarlure o
ab intrarated cap ryoter will e bnows and docare sty The s -
ment: will e performed on the pnterpadin e cen ey
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Th. upward migration expcrimentes will be performed ir & emzlle
z1 21
!

2.l caiscon. Tracer materiale will be placed in typics

-ztcrials at a depth determined te be in the regiorn of meigsture cxrcl-
j - rvrrem will be monitorcd to detecrrmine if tracer matcrial ir
¢t~ or near the surface of the caicson duc te moisturc cycling.

— =

The arid cite clocure experiments will be decigned to ficld

tcrt, o an appropriate scale, mcthod: for cloging saalliow-land
borial facilities in an arid environment. Theee tecsts will incluar
host, ere pryrical methods uced te close the faciliticr and the mona-

terins nethods to evaluate and confirr the performarce of the cicrar
: ores arcd. The purpore of theee exprriments i te provide field
terscd, well documcnted procedurcs for arid citce clesurce £¢ that the
protiene described in the remcdial action tocting fection arc
arnticipated and prevented whkile the site ic operational and being
clorcd.,

Tio oo oexprriments will be oesirilar to bot diztinct from o ths
s~ 0iul o artion testing experarentr, In these experizents, all phaler

‘-

oot ~1 pit operation can be conridered g that provler: like pat
A tonoc can be approached carly in the clorare gprocedare.  Thevw
vi:ll conrirt of corplete modc]l burial pite conriructod on the inter-

rodinte gonle, They will have lincre, droin syctarny, €ajo, and

L3 laste RORItOring Syftoms o te ovalaate tle o prrternLng
Tie baological intrucion barrvicr experare st will be desiare o

)
fic 24 teov trench covwr confimaration:s ¢
Caby 1octed plants and the drcracion of barrowan s Lot oante e
Porled owaote materiales A vardcty of cowver conflgaratien, willo b
tersed a1 emall lyecimetere (about 1 ft in diarcter ] and on U}
1vterry daate fseale. The cover confiaurations to be teote Dooonsart o
vario.: comtinations and depthr of rcoil ané biacharrier:s rach oo
colt v, clay, and backfill.

bt will o jarvvent o the arowel
) .

1T DLECRIPTION

e LASL Exprrimental Enaincored Waort Baraa) Facility waell by
. or. a meca top on DOE land in Lo Alar v County, Rew Meoxaees,
P e artte cite de abont 2 rider wert of the active low=leve Dopadioe-
actave owarte dicporal fecatity for the laboratery, The ol ard
Geo ot at beth miter are ririlar et Tho eoils are of the Baoky

Seraes whach conrivte of o rurtace layer of brown caney Toar, e o,
ar- v 16 en thick with o rubradl of redidiz) browe clay, arave Vi b oy,
1 clay lean about 20 en thicks Thoe depth te talf bedrocio varoe, 1y
ot Neoen, The native vedctation i conly piryon pane . Ole =l

putape t, teatteted ponderora prine, andd e Grarae.
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